Introduction
In recent years, total knee arthroplasty has been. used more frequently for osteoarthritis and rheumatoid arthritis. A large variety of prostheses have been designed and new ones are continually becoming available. However, no ideal type of prosthesis for all cases has been developed (Attenborough 1978 , Coventry et al. 1973 , Freeman & Swanson 1972 , Lettin et al. 1978 , Mazas et al. 1973 , Sheehan 1978 , Shiers 1954 , Walldius, 1957 .
The mechanical performance of a total knee arthroplasty depends significantly on the design. There are three groups of knee prostheses -condylar, partially constrained and fully constrained (hinge). The degree of preoperative instability and deformity together with the surgeon's preference decides the choice of prosthesis. A constrained prosthesis (Stanmore) was used for knees with severe instability or knees with severe flexion or valgus/varus deformities (more than 25°). A partially constrained prosthesis (Attenborough) was used for moderate unstable or deformed knees. In stable knees a condylar prosthesis was used (Geomedic). This paper reports the indications and results achieved in the East Kent group of hospitals over a ten-year period and probably represents a common experience for district general hospitals.
Methods
Between 1974 and 1983, 187 total knee replacements were performed in 163 patients in four East Kent hospitals: Royal Sea Bathing Hospital, Margate; Kent and Canterbury Hospital, Canterbury; Buckland Hospital, Dover; 'and William Harvey Hospital, Ashford. The operations were performed by four different surgeons. Eighty-nine operations were performed for osteoarthritis of the knee joint (mean age 72.16 years) and 98 for rheumatoid arthritis (mean age 69.20 years). In 45 knees (all Attenborough) the patella was also replaced. By the time of review, 7 patients (8 knees) had died.
Patients with rheumatoid arthritis should ideally be followed by a rheumatologist for the continuity of medical management. Along with this conservative therapy, appropriate physiotherapy should be advised to maintain general motion and muscular tone. Flexion deformities can often be prevented or corrected by physiotherapy, both active and passive, and also by the use of posterior night splints or plaster casts.
The types of prosthesis used in these patients are shown-in Table 1 . Patients were assessed pre-and postoperatively for severity of pain in the knee, stair-climbing ability, any patellofemoral tenderness, the range of movement of the knee joint, genu varum or valgum, the extent of patellar mobility, the use of walking aids and the patients' opinion of the result of Operative technique: The operations were all carried out in theatres without laminar air flow. All patients had a general anaesthetic, and all procedures were performed under tourniquet control. In 103 knees the approach was through a midline incision and in the remainder through a medial parapatellar. After closure of the wound with Redivac drains, a firm RobertJones bandage or backslab plaster of Paris was applied. A few cases at the beginning of the series had a plaster of Paris cylinder applied for a few days. Various antibiotics were used prophylactically during and after the operation. Active straight-leg exercises were started on the day after the operation. After removal of the stitches at two weeks, flexion exercises of the knee were encouraged. Weight-bearing was commenced after seven days, although this varied with surgeons.
Results
The results were assessed using the British Orthopaedic Association knee function chart (Aichroth et al. 1978) , and are shown in Tables 2 and 3 . The effect of the arthroplasty on pain, range of movement and deformity was assessed by comparing the pre-and postoperative state of the knee. Of greater importance than the total range of movements was the fact that in most cases extension defects and deformities could be corrected. This was most obvious in the rheumatoid arthritis patients, many of whom were severely disabled preoperatively. Fifty-four patients had had previous operations on the operative knee (Table 4 ) and 91 had significant symptoms from other major joints. Almost two-thirds of the patients had had symptoms arising from their knee for 10 years or more. In 11 knees, an area of the skin was slow in healing and in one of them treatment was required by rotation skin flap. In most cases the lower 4 cm of the wound was the site of delayed healing. Nine of the 11 knees had scars from previous operations, and in 6 the patients were suffering from rheumatoid arthritis and received systemic steroid therapy during the operative period. The most frequent organism isolated was Staphylococcus epidermidis.
There were 5 deep infections, one early and 4 late. The early one occurred in an osteoarthritic patient and was secondary to necrosis of the skin, illustrating the importance of primary wound healing. In the other 4, all rheumatoid patients, the prosthesis was eventually removed and fusion attempted using compression clamps and in one case bone grafts (Broderson et al. 1979 , Hagemann et al. 1978 ). An arthrodesis was obtained in 3 knees. One patient died while under treatment. The fifth patient was revised recently and replaced with a Stanmore prosthesis using antibiotic cement; so far, there has been no further recurrence of infection. In all cases the organism isolated was Staphylococcus aureus.
We were unable to estimate accurately the incidence of deep vein thrombosis as venograms were not performed regularly. However, there was one known case of fatal pulmonary embolism.
Thirty-three patients developed postoperative patellar symptoms. This was felt to be due to patellar malalignment and occurred most commonly when the hinged prostheses were used. The main complaint in these patients was severe, anterior knee pain and three of them suffered patellar dislocations. In 5 cases the patella was excised in a secondary procedure and this reduced the amount of pain. In 4 cases, all Stanmore prostheses, a lateral release was sufficient to relieve the pain. Three Attenborough total knee replacements loosened: 2 had a loose tibial component at three years' follow up which was revised using the same type of prosthesis; one with a loose femoral component in the fourth year following the replacement was treated with revision arthroplasty and insertion of a Stanmore prosthesis.
Seven of the Geomedic type of knees became loose, half within the second or third postoperative year and one in the fourth year of follow up. All were revised using a Stanmore prosthesis.
Five Stanmore-type knees loosened, 3 within three years of operation, the fourth 5 years postoperatively and the fifth in the 6th year. All were revised by insertion of the same prosthesis using antibiotic cement. In most of the Stanmore replacements a radiolucent line was apparent at the bone-cement interface, less than 1 mm thick around the proximal 2-3 cm of the tibial component. Using this definition, 43% of rheumatoid knees and 49% -of the osteoarthritic knees demonstrated an incomplete radiolucent line at the bone-cement interface over the tibial component. This line was always found within one year of operation, never exceeded 2 mm in thickness and did not increase in later films. It should not be considered as an aseptic loosening unless there are clinical symptoms (Ahlberg & Linden 1977 , Ilsturp et al. 1976 , Reckling et al. 1977 , Vanhegan et al. 1979 ). Seventy-eight knees (41.7%) required manipulation, most with success. However, a fracture of the femur occurred in one; this eventually healed but the knee remained stiff with very limited movements. Manipulation was usually undertaken after four weeks if there was less than 400 flexion, although the indication varied from surgeon to surgeon.
Discussion
Of 187 total knee replacements in 163 patients, worthwhile results were obtained in 160 knees. Fifteen patients did not benefit from the operation and 5 were doubtful. Eighty-one percent of the rheumatoid arthritic knees and 94% of the osteoarthritic knees were rated excellent to good, giving a combined figure of 86%. Nine percent of the rheumatoid arthritic knees were poor. The osteoarthritic knees clearly were better in both the individual characteristics and overall.
Examining these characteristics in more detail, 95% of the rheumatoid knees had no or slight pain compared with 92% of the osteoarthritic knees. In addition, preoperative and postoperative flexion of both rheumatoid and osteoarthritic knees was nearly identical, i.e. approximately 90-1000 of flexion. The rheumatoid patients had an average 140 lack of extension preoperatively; this was reduced to 40 postoperatively. The osteoarthritic knees changed from 10°lack of extension preoperatively to 20 postoperatively.
The rheumatoid arthritic knees rated as poor (9%) were studied to try to account for the poor result. Three patients had no knee pain but function was poor and they were on crutches for pain in other joints. Three patients had slight knee pain and were rated as poor because of limited motion and residual flexion deformities. Another 3 patients had moderate knee pain because of patellar degeneration. When the knee is initially stiff a less than satisfactory result is gained in arthroplasty, and in the 10% of knees with less than 50% of motion the result was poor as regards movement, although pain relief was good.
Conversely, patients with preoperative range of motion exceeding 800 did better than the group as a whole. The patellar prosthesis articulating with the femoral component has reduced patellofemoral pain and improved the quality of the arthroplasty. The normal joint allows flexion/extension and forward double sliding of the tibiae on the femur. Flexion is accompanied by 9-20°of medial rotation of the tibia and most of the rotation occurs between 300 flexion and full extension (Mochizuki & Schurman 1979) . The hinge prosthesis allows flexion extension but it does not provide for sliding and actual rotation. Therefore, with flexion in a fully constrained prosthesis, no internal rotation of the tibia to the femur can occur. The tibia increases its relative external rotation through the arc of flexion. The failure of the tibia to rotate medially means that the insertion of the patellar tendon assumes a relatively lateral position. When the extensor mechanism is under stress or is contracting, there is a tendency for the patella to dislocate laterally because the quadriceps and patellar tendons produce an obtuse angle laterally. The hinge prosthesis has been shown to improve the range of motion of the knee but the increased range may be a contributory factor to the loosening of the prosthesis. This can also be attributed to poor cementing technique, the patellar malalignment to inadequate bone support or to any combination of these factors. But its incidence also appears to be related to the degree of prosthetic constraint.
In conclusion we feel that pain, functional impairment and deformity are the indications for total knee replacement. Success or failure in a total knee arthroplasty depends on careful selection of patients. The selection of the correct prosthesis for each patient is essential. The semi-constrained prosthesis is best used when some bone loss and ligament instability is present. With excessive bone loss and/or marked instability a constrained prosthesis (hinge) should be used.
With an ageing population or in patients with severe rheumatoid arthritis there is often no alternative to total knee replacement, and our experience in East Kent indicates that the operation is worthwhile.
